Evaluation of the effectiveness and safety of chitosan derivatives as adjuvants for intranasal vaccines.
Intranasal immunization is currently used to deliver live virus vaccines such as influenza. However, to develop an intranasal vaccine to deliver inactivated virus, a safe and effective adjuvant is necessary to enhance the mucosal immune response. Here, we demonstrate the effectiveness of a chitosan microparticle (1-20 μm, 50 kDa, degree of deacetylation=85%) and a cationized chitosan (1000 kDa, degree of deacetylation=85%) derived from natural crab shells as adjuvants for an intranasal vaccine candidate. We examined the effectiveness of chitosan derivatives as an adjuvant by co-administering them with ovalbumin (OVA) intranasally in BALB/c mice, polymeric Ig receptor knockout (pIgR-KO) mice, and cynomolgus monkeys (Macaca fascicularis). pIgR-KO mice were used to evaluate S-IgA production on the mucosal surface without nasal swab collection. Administration of OVA with chitosan microparticles or cationized chitosan induced a high OVA-specific IgA response in the serum of pIgR-KO mice and a high IgG response in the serum of BALB/c mice and cynomolgus monkeys. We also found that administration of chitosan derivatives did not have a detrimental effect on cynomolgus monkeys as determined by complete blood count, blood chemistries, and gross pathology results. These results suggest that chitosan derivatives are safe and effective mucosal adjuvants for intranasal vaccination.